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(54) DISPLAY DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display 
signal processing circuit low in power consumption. 
SOLUTION: The circuit which has been necessary to 
distribute and rearrange image display signals in the 
conventional parallel signal processing circuit can be 
made unnecessary by installing a signal processing 
section 36 which improves visibility for high frequency 
elimination, etc., by arithmetic processing next to a line 
memory 39 constituting a pixel signal distributing section 
via a switching circuit 40. Since the image display signals 
which have been parallelly processed at the parallel 
signal processing section 36 succeeding to the pixel 
signal distributing section are each subjectecl to 
arithmetic processing without being clock-controlled 
successively and then transferred to a D/A converter 
41, a high frequency clock signal generating circuit which 
has occupied a large portion of power consumption in 
the conventional signal processing section was made 
unnecessary, allowing a display driving device to be 
drastically lowered in power consumption. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a display drive which supplies a pixel display signal in parallel and carries out display 
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driving for every picture element part of this lengthwise direction corresponding to a picture 
element part of this transverse direction among picture element parts which are provided in a 
lengthwise direction and a transverse direction, respectively, and constitute a picture, [ two or 
more ] A pixel display signal between a pixel signal distribution part distributed in parallel and 
each signal wire connected for every picture element part of this lengthwise direction among 
picture element parts provided in this lengthwise direction and a transverse direction, 
respectively so that it may correspond for every picture element part of this lengthwise 
direction, respectively, [ two or more ] A display drive .which provided in parallel a signal 
processing part which does data processing of this pixel display signal, and improves visibility. 
[Claim 2]In a display drive which supplies a pixel display signal in parallel and carries out display 
driving for every picture element part of this lengthwise direction corresponding to a picture 
element part of this transverse direction among picture element.parts which are .provided in a 
lengthwise direction and a transverse direction, respectively, and constitute a picture, [ two or 
more ] A pixel signal distribution part which distributes a compression pixel display signal in 
parallel so that it may correspond for every picture element part of this lengthwise direction, 
respectively, A signal elongation processing part which carries out elongation processing of the 
compression pixel display signal distributed by this pixel signal distribution -part, It has a parallel- 
signal treating part which carries out data processing of the pixel display signal which carried out 
elongation processing in this signal elongation processing part, and improves visibility, A display 
drive which connected an outgoing end of this parallel-signal treating part to each signal wire 
connected to this lengthwise direction and a transverse direction for every picture element part 
of this lengthwise direction among picture element parts in which more than one were provided, 
respectively, respectively. - - }[ • * . - : . ^.r-n-.- * r mo 1 -n:.- • / 

[Claim 3]The display drive according to claim 1 or 2 considered as, composition to which said 
signal processing part carries out a function operation which makes ( an input pixel status signal a 
variable with the vsame function of a smoothing filter for .high frequency component removal 
about all "the .picture" parts. 

[Claim 4]The display drive according to claim 1 qr^considered as cqmpositipn which said signal, 
processing part generates a new pixel display signal tp. the. mid^position between these input 
pixel status signals by carrying out interpolation processingfOf:between adjoining.jnput pixel;, - . 
status signals, and supplies a this generated pixel display signal to a signal wire between these 
input pixel display status signals. • , • ^ «* ■■ , ; 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the display drive which displays a picture on a 

liquid crystal display etc. 

[0002] 
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[Description of the Prior Artl Drawing 7 is a block diagram showing the example of composition of 
the conventional display. 

[0003]In drawing 7 t the memory storage 2 to which the bus wiring 1 in a system connected to 
other circuits which control a system is connected stores the image display signal inputted from 
the bus wiring 1 in a system. The digital disposal circuit 3 where this memory storage 2 is 
connected via a signal wire carries out data processing of the image display signal transmitted 
from the memory storage 2 one by one, and carries out signal processing. This digital disposal 
circuit 3 supplies an image display signal to each signal wire connected for every pixel of a 
lengthwise direction, and writes the signal line driving circuit 4 connected via the signal wire a in 
each picture element part of the display panel 5. It is connected to the horizontal scanning line 
connected for every picture element part of the transverse direction of the display panel 5, and 
for every picture element part of the lengthwise direction corresponding to the picture element 
part of the scanned transverse direction, a pixel display signal will be supplied in parallel and 
display driving of the scanning line driving circuit 6 will be carried out. A display panel drive 
circuit is constituted by these signal line driving circuits 4 and the scanning line driving circuit 6. 
[0004]The above-mentioned composition explains the operation hereafter. 

[0005]First, from the bus wiring 1 in a system, the image display signal inputted into the system 
through the bus wiring 1 in a system is inputted into the memory storage 2, and is stored. When 
this display displays an image display signal on the display panel 5, the image display signal 
stored in the memory storage 2 is read, and it transmits to the digital disposal circuit 3 through a 
signal wire. Signal processing, such as spatial filtering and interpolation coding, is performed in 
the digital disposal circuit 3, and after the transmitted image display signal is changed into the 
image display signal for constituting the better picture of visibility, it is inputted into the signal 
line driving circuit 4 through the signal wire a. The image display signal inputted into this signal 
line driving circuit 4 writes in and displays an image display signal on the picture element part of 
the lengthwise direction corresponding to the picture element part of the transverse direction 
where the horizontal scanning line was scanned and the display panel 5 was scanned by the 
scanning signal from the scanning line driving circuit 6. One by one, this image display signal is 
put in block to the display panel 5 in which the horizontal scanning line is scanned by the 
scanning line driving circuit 6 by one horizontal scanning line, and is inputted into it. 
[0006]Here, in the digital disposal circuit 3, signal processing must be performed by within a time 
[ which is demanded in order to display the image display signal transmitted from the memory 
storage 2 on the display panel 5 ], and it must transmit to the signal line driving circuit 4 via the 
signal wire a. It must stop therefore, having to operate the digital disposal circuit 3 at a high 
speed more as a pixel number becomes highly minute and a pixel number increases. 
[0007]Next, the conventional example in the signal line driving circuit 4 which writes an image 
display signal in the display panel 5 is explained. 

[0008] Drawing 8 is a block diagram showing the example of composition of the signal line driving 
circuit 4 of drawing 7 . 

[0009]In drawing 8 , the shift register 1 1 in the signal line driving circuit 4 where the clock pulse 
entrance cable b and the start pulse signal input lines c are connected, Operation of the shift 
register 1 1 is controlled by the clock pulse from the clock pulse entrance cable b, and the inside 
of the shift register 1 1 is transmitted to the start pulse signal from the start pulse signal input 
lines c. Each analog switch 12 to which the signal wire a and the output line d from each stage of 
the shift register 1 1 which are entrance cables of an image display signal are connected is 
connected to the line memory 13, It operates sequentially with the output from each stage of the 
shift register 1 1, and the image display signal inputted from the signal wire a is distributed to the 
line memory 13. The switching circuit 14 where the pulse signal entrance cable e is connected 
with this line memory 13 is connected to the digital/analog converter (henceforth a D/A 
converter) 15, With the pulse signal from the pulse signal entrance cable e, the switching circuit 
14 is made into switch-on, the digital image display signal for one horizontal scanning line 
memorized by the line memory 13 is put in block, and it transmits to D/A converter 15. Each 
output stage of this D/A converter 15 is connected to the image display signal input terminal 16 
of the display panel 5, respectively. 
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[0010]The above-mentioned composition explains the operation hereafter. 

[001 1]First t a clock pulse will be inputted into the shift register 1 1 from the clock pulse entrance 
cable b, and the shift register 1 1 will be in an operating state. If a start pulse is inputted into the 
shift register 1 1 from the start pulse signal input lines c, With the shift register 1 1, it is sent to 
the next step one by one, an output signal is outputted to the analog switch 1 2 one by one from 
the output line d of each stage, and the start pulse makes the analog switch 12 turn at the 
operating state. Synchronizing with these clock pulses and a start pulse, an image display signal 
is inputted into the analog switch 12 from the signal wire a. The image display signal inputted 
from the signal wire a is distributed to the line memory 13 at turn through the analog switch 12 
which is an operating state. If the image display signal for one horizontal scanning line is inputted 
into the line memory 13, A pulse signal will be inputted into the switching circuit 14 from the 
signal wire e, the switching circuit 14 will be in switch-on, and the image display signal currently 
stored in the line memory 13 is transmitted to D/A converter 15, and is changed into an analog 
image status signal. Then, this analog image status signal will be inputted and displayed on each 
picture element part which constitutes the picture of the display panel 5 respectively through 
the signal input terminal 16. 
[0012] 

[Problem(s) to be Solved by the Invention]About the above-mentioned conventional image 
display standard, the pixel number was 640x480, and frame frequency was about 60 Hz. For 
example, in order to remove [ picture / based on the conventional specification ] the high 
frequency component of a noise, when the smoothing filter shown in the following formula 
(several 1) is used, a total of 27 data processing of 24 summing processings and three 
multiplication processings is needed about 1 pixel. 
[0013] 
[Equation 1] 

f(i,j) = g(i,])*M(i,j) • • • 5SCBM) 
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[0014]Therefore, as described above, when a pixel number tends to process with the frame 
frequency of about 60 Hz by 640x480, the performance which processes 1 .49 giga/s of operation 

instruction from 27x640x480x3x60=1.49x10 9 is needed. However, in order to have produced the 
circuit which has the performance which processes 1 .49 giga/s of operation instruction, 
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expensive high speed art including the generation circuit of a high-frequency clock was needed. 
It became very big also about the power consumption in an arithmetic processing section. 
Although the image display standard higher definition than the conventional specification is 
proposed these days, in these standards, as for frame frequency, the specification of about 60 
Hz is demanded for the pixel number by 1280x1080. Therefore, if it tries to perform processing 
equivalent to signal processing conventionally performed by the picture of specification by the 
picture of highly minute specification, In the digital disposal circuit of the picture of highly minute 
specification, one the speed of 4.5 times of this will be conventionally required compared with it 
of the picture of specification from (1 280x1 080)/(640x480) =4.5. That is, the performance which 
processes about 6.72 giga/s of operation instruction is required. However, in order to have 
produced the circuit which has the performance which processes about 6.72 giga/s of operation 
instruction, still more advanced high speed art was needed compared with the conventional 
specification, and increase of power consumption had become a much more serious problem. 
[0015]The arithmetic processing circuit of the number of** is provided as a method of reducing 
data-processing speed and power consumption, keeping such a signal processing speed 
constant, and there is a method of making an image display signal process in parallel in each 
arithmetic processing circuit. 

[001 6] Hereafter, the effect by this parallelization is explained in detail. 

[001 7]If it carries out in the capacity C in a circuit which must carry out charge and discharge, 
the operation power voltage V of a circuit, and clock frequency f, the power consumption 

accompanying the charge and discharge in a circuit can be approximately expressed with C-V 2 

and f. For example, the low power consumption of 1/m 2 can be attained, keeping computing 
speed constant, if a clock frequency is set to 1/n by setting power supply voltage to 1/m 
instead of setting the degree of parallel to n (n and m are positive constants) (however, capacity 
is assumed to be nC). Namely, if it is possible to raise the degree of parallel, suppressing the 
increase in the capacity accompanying parallelization to the minimum, the more it raises the 
degree of parallel, the more power consumption can be reduced. 

[0018]An example of parallelization of the signal processing part by such a conventional method 
is shown in drawing 9 . 

[0019]In drawing 9 , the memory storage 22 to which the bus wiring 21 in a system connected to 
other circuits which control a system is connected stores the image display signal from the bus 
wiring 21 in a system. The parallel-signal processing circuit 23 where this memory storage 22 is 
connected via a signal wire carries out signal processing of the image display signal transmitted 
to the parallel-signal processing circuit 23 from the memory storage 22 which memorized the 
image display signal in parallel. The signal line driving circuit 24 where this parallel-signal 
processing circuit 23 is connected is connected to the display panel 25, The scanning line driving 
circuit 26 is also connected to the display panel 25, with the scanning signal from the scanning 
line driving circuit 26, a horizontal scanning line is scanned, and the image display signal inputted 
into the signal line driving circuit 24 writes in and displays an image display signal on each pixel 
of the display panel 25. 

[0020]Thus, according to the above-mentioned conventional method, about the signal- 
processing operation part of the parallel-signal processing circuit 23, the more it raises the 
degree of parallel, become possible to reduce computing speed, and, the more can reduce power 
consumption in connection with it, but. About distribution and the circuit for carrying out a 
rearrangement, the more it raises the degree of parallel contrary to signal-processing operation 
part, a high speed must be operated more and, the more the power consumption increases an 
image display signal. About the high-frequency clock which controls the parallel-signal 
processing circuit 23 which accounts for a big rate in the power consumption of the parallel- 
signal processing circuit 23. Since the bit rate of the image display signal outputted and inputted 
by the parallel-signal processing circuit 23 does not change, even if it parallelizes, it cannot 
reduce frequency and cannot reduce power consumption about a high frequency clock signal 
generation circuit (not shown). 

[0021]This invention solves the above-mentioned conventional problem, and an object of this 
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invention is to provide the display drive which can realize low power consumption of an image 

display digital disposal circuit. 

[0022] 

[Means for Solving the Problem]In a display drive which supplies a pixel display signal in parallel 
and carries out display driving for every picture element part of this lengthwise direction 
corresponding to a picture element part of this transverse direction among picture element parts 
which two or more display drives of this invention are formed in a lengthwise direction and a 
transverse direction, respectively, and constitute a picture, A pixel display signal between a pixel 
signal distribution part distributed in parallel and each signal wire connected for every picture 
element part of this lengthwise direction among picture element parts provided in this lengthwise 
direction and a transverse direction, respectively so that it may correspond for every picture 
element part of this lengthwise direction, respectively, [ two or more ] A signal processing part 
which does data processing of this pixel display signal, and improves visibility is provided in 
parallel, and the above-mentioned purpose is attained by that. 

[0023]In a display drive which supplies a pixel display signal in parallel and carries out display 
driving for every picture element part of this lengthwise direction corresponding to a picture 
element part of this transverse direction among picture element parts which two or more display 
drives of this invention are formed in a lengthwise direction and a transverse direction, 
respectively, and constitute a picture, A pixel signal distribution part which distributes a 
compression pixel display signal in parallel so that it may correspond for every picture element 
part of this lengthwise direction, respectively, A signal elongation processing part which carries 
out elongation processing of the compression pixel display signal distributed by this pixel signal 
distribution part, It has a parallel-signal treating part which carries out data processing of the 
pixel display signal which carried out elongation processing in this signal elongation processing 
part, and improves visibility, An outgoing end of this parallel-signal treating part is connected to 
each signal wire connected to this lengthwise direction and a transverse direction for every 
picture element part of this lengthwise direction among picture element parts in which more than 
one were provided, respectively, respectively, and the above-mentioned purpose is attained by 
that 

[0024]A signal processing part [ in / preferably / a display drive of this invention ], A function 
operation which makes a variable this input pixel status signal and an input pixel status signal 
which adjoins this input display pixel signal about each input pixel status signal is performed with 
the same function about all the pixels, and it has composition which changes this input pixel 
status signal into each result of an operation. For example, a signal processing part in a display 
drive of this invention does a function operation which makes an input pixel status signal a 
variable about all the picture element parts in composition performed, for example with the same 
function of a smoothing filter for high frequency component removal. By carrying out 
interpolation processing of between adjoining input pixel status signals, a signal processing part 
in a display drive of this invention generates a new pixel display signal to the mid-position 
between these input pixel status signals, and considers a this generated pixel display signal as 
composition supplied to a signal wire between these input pixel status signals. 
[0025]The above-mentioned composition explains the operation hereafter. 
[0026]In this invention, by providing a signal processing part in parallel between a pixel signal 
distribution part and each signal wire, In [ in the conventional parallel-signal treating part, can 
make unnecessary distribution and a circuit for carrying out a rearrangement for a required 
image display signal, and ] a parallel-signal treating part of the next step of a pixel signal 
distribution part, Since an image display signal inputted in parallel is transmitted to a D/A 
converter after data processing is performed without carrying out clock control one by one, 
respectively for example, Large low power consumption of a display drive and simplification of 
part mark are attained by the ability to make unnecessary a high frequency clock signal 
generation circuit which controls a signal processing part which had accounted for a big rate in 
power consumption of the conventional signal processing part. 

[0027]In [ although degradation of image quality is not escaped by performing efficient 
compression in an image display signal ] this invention, Since a parallel-signal treating part which 
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restores image quality is provided after a signal elongation processing part of the next step of a 
pixel signal distribution part, also in an image display signal with which efficient compression was 
performed, it is low power consumption, and where low cost is maintained, a picture [ be / no 
degradation of image quality ] with good visibility is acquired. 

[0028]If a high frequency component of a noise will become removable if a signal processing part 
is constituted, for example from a smoothing filter, and interpolation processing based on a 
peripheral pixel generates a new pixel display signal, It becomes possible to increase a pixel row 
of the part and a lengthwise direction, a high definition picture is acquired, and a picture with 
good visibility is acquired. 
[0029] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described. 
[0030](Embodiment 1) Drawing 1 is a block diagram showing the composition of the display which 
carries the display driving circuit of Embodiment 1 of this invention. 

[0031 ]In drawing 1 , the memory storage 32 to which the bus 31 in a system for data transfer was 
connected stores the image display signal from the bus 31 in a system. The signal line driving 
circuit 33 where this memory storage 32 is connected via the signal wire A is connected to the 
signal wire of the display panel 34, It is connected to the scanning line of the display panel 34, 
and with the scanning signal from the scanning line driving circuit 35, a horizontal scanning line is 
scanned, the image display signal inputted into the signal line driving circuit 33 via the signal wire 
A writes an image display signal in each pixel of the display panel 34, and the scanning line 
driving circuit 35 displays it on it. In this signal line driving circuit 33, in order to remove the high 
frequency component of a noise, the parallel-signal processing circuit 36 which performs 
parallel-signal data processing using the smoothing filter shown in the above-mentioned formula 
(several 1) is formed, data processing of the pixel display signal is carried out, and visibility is 
improved. 

[0032]Thus, the parallel-signal processing circuit 36 is formed in the signal line driving circuit 33, 
It is connected to the image display signal input terminal 42 in which the output obtained from 
the parallel-signal processing circuit 36 has been arranged in parallel for every signal wire to 
which all of those with several ** and them were connected for every pixel of the lengthwise 
direction of the display panel 34, respectively. 

[0033] Drawing 2 is a block diagram showing the composition of the signal line driving circuit 33 of 
drawing 1 . 

[0034]In drawing 2 , the shift register 37 in the signal line driving circuit 33 where the clock pulse 
entrance cable B and the start pulse signal input lines C are connected, Operation of the shift 
register 37 is controlled by the clock pulse from the clock pulse entrance cable B, and the inside 
of the shift register 37 is transmitted to the start pulse signal from the start pulse signal input 
lines C. Each analog switch 38 to which the signal wire A and the output line D from each stage 
of the shift register 37 which are entrance cables of an image display signal are connected is 
connected to the line memory 39, It operates sequentially with the output from the output line D 
of each stage of the shift register 37, and the image display signal inputted from the signal wire 
A is distributed to the line memory 39. A pixel signal distribution part is constituted by these 
shift registers 37, each analog switch 38, and the line memory 39, and a pixel display signal is 
distributed in parallel so that it may correspond for every picture element part of a lengthwise 
direction, respectively. 

[0035]The switching circuit 40 where the pulse signal entrance cable E is connected with this 
line memory 39 is connected to the data-smoothing circuit as the parallel-signal processing 
circuit 36, The switching circuit 40 is made into switch-on with the pulse signal from the pulse 
signal entrance cable E, The digital image display signal for one horizontal scanning line 
memorized by the line memory 39 is collectively transmitted to the parallel-signal processing 
circuit 36, parallel-signal data processing of the pixel display signal is carried out in the parallel- 
signal processing circuit 36, and visibility is improved. 

[0036]Each output stage of D/A converter 41 to which this parallel-signal processing circuit 36 
is connected is connected to the image display signal input terminal 42 of the display panel 34, 
respectively, After performing parallel-signal data processing in the parallel-signal processing 



JP-A-H09-34395 



8/17 



circuit 36, a digital image status signal is changed into an analog image status signal by D/A 
converter 41, and the signal wire of the display panel 34 is supplied as a status signal. 
[0037]At this embodiment, 1 pixel of gradation was considered as the composition which uses 
256 steps, i.e., an 8-bit image display signal, with the pixel number 1280x1080 as the display 
panel 34. Frame frequency is 60 Hz. 

[0038]The above-mentioned composition explains the operation hereafter. 

[0039]First, a clock pulse will be inputted from the signal wire B, and the shift register 37 will be 
in an operating state. If a start pulse is inputted from the signal wire C, with the shift register 37, 
it is sent to the next step one by one, an output signal is outputted one by one from the output 
line D, and the start pulse makes the analog switch 38 turn at the operating state. Synchronizing 
with these clock pulses and a start pulse, an image display signal is inputted from the signal wire 
A. The image display signal inputted from this signal wire A is distributed to the line memory 39 
at turn through the analog switch 38 which is an operating state. Thus, if the image display signal 
for one horizontal scanning line is inputted into the line memory 39, a pulse signal will be inputted 
into the switching circuit 40 from the signal wire E, it will be in switch-on, and the image display 
signal currently stored in the line memory 39 will be transmitted to the parallel-signal processing 
circuit 36 in parallel. Thus, the image display signal sent for a part for every one horizontal 
scanning line, After it is transmitted to D/A converter 41 after data smoothing shown in the 
above-mentioned formula (several 1) in parallel in the parallel-signal processing circuit 36 was 
performed, and being changed into an analog image status signal, it is inputted into the display 
panel 34 through the signal input terminal 42. 

[0040]Thus, in the parallel-signal processing circuit of drawing 9 f distribution and the circuit for 
carrying out a rearrangement can be made unnecessary for the required image display signal by 
forming the parallel-signal processing circuit 36 in parallel with the image display stimulus part of 
the display panel 34. The image display signal inputted in parallel in this parallel-signal processing 
circuit 36, Since it is transmitted to D/A converter 41 after data processing is performed 
without carrying out clock control one by one respectively, the high frequency clock signal 
generation circuit which controls the image display digital disposal circuit which had accounted 
for the big rate in the power consumption of the conventional image display digital disposal 
circuit can be made unnecessary. 

[0041]Therefore, in this embodiment, the computing speed in the parallel-signal processing 
circuit 36 was able to be reduced to the abbreviation 1/1000 compared with the case where 
sequential processing is performed. Thereby, in the conventional example, power supply voltage 
which was 3.3V was able to be set to 1.1V. The high frequency clock signal generation circuit 
which controls distribution, and the circuit and image display digital disposal circuit for carrying 
out a rearrangement for an image display signal was able to be made unnecessary. As a result, 
compared with the conventional digital disposal circuit, about 1/of power consumption of the 
parallel-signal processing circuit 36 of this embodiment was set to 10. Thereby, the power 
consumption of a display and the reduction in which cost is still more drastic were attained. 
[0042](Embodiment 2) Drawing 3 is a block diagram showing the composition of the display which 
carries the display driving circuit of Embodiment 2 of this invention, attaches the same numerals 
to what does so the same operation and effect as the members forming of drawing 1 , and omits 
the explanation. 

[0043]In drawing 3 . the parallel-signal processing circuit 52 which constitutes a new pixel and 
acquires a higher definition picture is formed by performing interpolation processing based on a 
surrounding pixel in the signal line driving circuit 51. By, for example, carrying out interpolation 
processing of between adjoining input pixel status signals, this parallel-signal processing circuit 
52 generates a new pixel display signal to the mid-position between this input pixel status signal, 
and supplies the generated pixel display signal to it at the signal wire located between input pixel 
display status signals. 

[0044]At this embodiment, 1 pixel of gradation used what uses 256 steps, i.e., an 8-bit image 
display signal, with the pixel number 1280x1080 as the display panel 54. Frame frequency is 60 
Hz. Convolution arithmetic operation was used as an operation for interpolation processing. 
[0045]This convolution arithmetic operation is explained. 
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[0046]Namely, in [ shall carry out interpolation processing to the order of a y direction and a x 
direction, and ] the parallel-signal processing circuit 52, Respectively the brightness information 
of each pixel in the position (x, y) of red (R) green (G) blue (B) f R (x, y), f Q (x. y) and f B (x, y) (x - 

- the integers from 0 to 1279.) y is the integers from 0 to 1079, and the brightness information 
after the interpolation processing about a y direction g R (x, y'), g Q (x, y'), and g g (x, y') (y') They 

are the integers from zero to 2159, and the brightness information after the interpolation 
processing about a x direction h R (x\ y'), h Q (x', y'), and h B (x\ y') (x') if it is the integers from 

zero to 2559 — f R (x, y) — the following — a formula (several 2) — it calculates. 

[0047] 
[Equation 2] 

V= 0,2,4 ••• 2158 

N 
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# y = 1,3,5 •■• 2159 
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[0048]after calculating this formula (several 2) — further — the following — a formula (several 
3) — it calculates. 
[0049] 
[Equation 3] 



X - 0,2,4 ■ • • 2558 

N 

2 > 

h R =£ a 2< -g R (y -i,y) 



Y= 1,3,5 ■ • • 2559 

N 

2" • . . . 

h R =2a 21 -g R (^,y') 

[0050]This formula (several 3) is calculated and interpolation processing is completed. 
[0051]Calculation with the same said of f Q (x, y) and f B (x, y) is performed. 

[0052]If a 2 j shown in a formula (several 2) and a formula (several 3) considers it as 2 l=i, it 

expresses the i-th of the value which quantized the function shown in a formula (several 4). 
[0053] 
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[Equation 4] 

CO 



0 ( t ) = 72 V ( - 3 + 272 ) lK ' (j) ( t- k) 



4) 



-03 



t=i/2(i=-N,- • -,0,- • 



N) 



(/)(t)=< 




[0054]In this embodiment, it was referred to as N= 6 in the above-mentioned formula (several 2) 
and the formula (several 3) about the constant N showing the number of reference pixels in the 
case of interpolation processing. 

r0055] Drawing 4 is a block diagram showing the composition of the signal line driving circuit 51 of 
drawing 3 , attaches the same numerals to what does so the same operation and effect as the 
members forming of drawing 2 , and omits the explanation. 

[0056]In drawing 4 , an interpolation processing circuit as the parallel-signal processing circuit 52 
where the switching circuit 40 is connected is connected to D/A converter 53, Each output 
stage of this D/A converter 53 is connected to the image display signal input terminal 55 of the 
display panel 54, respectively, The switching circuit 40 transmits in parallel a digital image display 
signal for one horizontal scanning line outputted from the line memory 39 to the parallel-signal 
processing circuit 52, It bundles up in the parallel-signal processing circuit 52, interpolation 
processing is performed, and a signal wire which changes a digital image display signal into an 
analog image status signal, and is connected for every pixel of a lengthwise direction of the 
display panel 54 as a status signal is supplied, respectively. 
[0057]The above-mentioned composition explains the operation hereafter. 

[0058]First, a clock pulse will be inputted from the signal wire B, and the shift register 37 will be 
in an operating state. If a start pulse is inputted from the signal wire C, with the shift register 37, 
it is sent to the next step one by one, an output signal is outputted one by one from each output 
line D of the shift register 37, and a start pulse makes each analog switch 38 turn at an 
operating state. Synchronizing with these clock pulses and a start pulse, an image display signal 
is inputted from the signal wire A. An image display signal inputted from this signal wire A lets in 
turn the analog switch 38 which is an operating state pass, and is distributed to the line memory 
39. If an image display signal for one horizontal scanning line is inputted into the line memory 39, 
a pulse signal will be inputted into the switching circuit 40 from the signal wire E, the switching 
circuit 40 will be in switch-on, and an image display signal currently stored in the line memory 39 
will be transmitted to the parallel-signal processing circuit 52. Thus, after interpolation 
processing by convolution arithmetic operation shown in a formula (several 2) and a formula 
(several 3) above-mentioned in the parallel-signal processing circuit 52 is performed, an image 
display signal sent for a part for every one horizontal scanning line is transmitted to D/A 
converter 53, and is changed into an analog image status signal. Then, image display of this 
analog image status signal is inputted and carried out to each pixel of the display panel 54 
through the signal input terminal 55. 

[0059]Therefore, in this embodiment, computing speed in the parallel-signal processing circuit 52 
was able to be reduced to the abbreviation 1/1000 compared with a case where sequential 
processing is performed. Thereby, in a conventional example, power supply voltage which was 
3.3V was able to be set to 1.1V. A high frequency clock signal generation circuit which controls 
distribution, and a circuit and the parallel-signal processing circuit 52 for carrying out a 
rearrangement for an image display signal was able to be made unnecessary. As a result, 
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compared with the conventional parallel-signal processing circuit, about 1/of power consumption 
of a parallel-signal processing circuit of this embodiment was set to 10. Thereby, drastic 
reduction of low power consumption of a display and also cost was attained. 
[0060](Embodiment 3) Drawing 5 is a block diagram showing composition of a display which 
carries a display driving circuit of Embodiment 3 of this invention, attaches same numerals to 
what does so the same operation and effect as members forming of drawing 1 , and omits the 
explanation. 

[0061 ]In the signal line driving circuit 61 where a compressed image display signal is inputted via 
the signal wire A in drawing 5 , The signal elongation processing circuit 62 which elongates a 
compressed signal, and this signal elongation processing circuit 62 are connected, and the 
parallel-signal processing circuit 36 which performs spatial filtering processing shown in the 
above-mentioned Embodiment 1 is formed. 

[0062]At this embodiment, 1 pixel of gradation used 256 steps, i.e., a thing which uses an 8— bit 
image display signal, with the pixel number 1280x1080 as the display panel 63. Frame frequency 
is 60 Hz. A vector quantization method was used as a compression method of an image display 
signal. 

[0063] Hereafter, an outline of a compression algorithm is shown. 

[0064] First, 16 dimensional-vector X= (x Q , x^ x 2 — x 15 ) expressing a block of 4 x 4= 16 pixels, 
256 16-dimensional code vector C k = currently prepared beforehand (c 0 , c^ c 2 — c 15 ). It asks for 
whether it is the closest to which of however, (k= 0, 2, — 255) by calculating distance sigma(x- 

Cj) 2 (however, i= 0, 2, — 15) between two vectors (X~C k ). Next, 16-pixel one vector is 

approximated by the nearest code vector. Therefore, picture information (16 pixels x 8= 128 bits) 
will be expressed by the 8-bit number for identifying 256 code vectors, and attains 1/16 of 
compression. 

[0065] Drawing 6 is a block diagram showing composition of the signal line driving circuit 61 of 
drawing 5 , attaches same numerals to what does so the same operation and effect as members 
forming of drawing 2 , and omits the explanation. 

[0066]The parallel-signal processing circuit 36 where the signal elongation processing circuit 62 
where the switching circuit 40 is connected, and this signal elongation processing circuit 62 are 
connected in drawing 6 is connected to D/A converter 64, Each output stage of this D/A 
converter 64 is connected to the image display signal input terminal 65 of the display panel 63, 
respectively, The switching circuit 40 transmits a digital-image-compression signal for one 
horizontal scanning line outputted from the line memory 39 to the signal elongation processing 
circuit 62, Carry out signal extension and return an image display signal compressed with the 
above-mentioned algorithm in the signal elongation processing circuit 62, and further, transmit 
this to the parallel-signal processing circuit 36 in parallel, and it bundles up in the parallel-signal 
processing circuit 36, In order to improve visibility except for a high frequency component of a 
noise, data smoothing is performed, and a signal wire which changes a digital image display signal 
into an analog image status signal, and is connected to each pixel of the display panel 63 as a 
status signal is supplied, respectively. 

[0067]The above-mentioned composition explains the operation hereafter. 

[0068]First, a clock pulse will be inputted from the signal wire B, and the shift register 37 will be 
in an operating state. If a start pulse is inputted from the signal wire C, with the shift register 37, 
it is sent to the next step one by one, an output signal is outputted one by one from the output 
line D, and a start pulse makes each analog switch 38 turn at an operating state. Synchronizing 
with these clock pulses and a start pulse, an image display signal compressed from the signal 
wire A is inputted. A compressed image status signal inputted from this signal wire A lets in turn 
the analog switch 38 which is an operating state pass, and is distributed to the line memory 39. If 
an image display signal for one horizontal scanning line is inputted into the line memory 39, a 
pulse signal will be inputted from the signal wire E, the switching circuit 40 will be in switch-on, 
and an image display signal currently stored in the line memory 39 will be transmitted to the 
signal elongation processing circuit 62. Thus, as for a compressed image status signal 
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transmitted for a part for every one horizontal scanning line from the line memory 39, the 
following elongation processings are performed in the signal elongation processing circuit 62. 
[0069]First, the 8-bit compressed image status signal for identifying 256 code vector C k is 

inputted into the signal elongation processing circuit 62 320 pieces to a part for one horizontal 
scanning line, i.e., a horizontal scanning line direction. The signal elongation processing circuit 62 
is constituted by 64 units, and each unit is constituted so that five data equivalent to signal- 
input-lines 20 duty to the signal indication panel 63, i.e., 4x4=16 picture element block, may be 
processed. 4x which 64 units of this signal elongation processing circuit 62 operate in parallel, 
and each five picture element blocks search a code vector within each unit, and corresponds — 
a code vector for 4= 16 pixels is obtained. 

[0070] However, a picture compressed / elongated by the above-mentioned algorithm is 
accompanied by big loss to an original image. Especially a high frequency noise component 
looked at by picture after extension serves as hindrance with human beings big visibility. Then, 
the parallel-signal processing circuit 36 is established in the next step, and a smoothing filter 
removes a high frequency noise component. 

[0071]First, an image display signal which performed elongation processing in the signal 
elongation processing circuit 62 is transmitted to the parallel-signal processing circuit 36, as 
data smoothing shown in the above-mentioned formula (several 1) in this parallel-signal 
processing circuit 36 shows Embodiment 1 , it is carried out in parallel to the display panel input 
terminal 65, and a high frequency noise component is removed. After this, after an image display 
signal is transmitted to D/A converter 64 and changed into an analog image status signal, image 
display of it is inputted and carried out to each pixel of the display panel 63 respectively through 
the signal input terminal 65. 

[0072]In this embodiment, data volume of an image display signal dealt with in the time of image 
transfer and a drive circuit of an image display device is 1/16 of a conventional example. 
Therefore, the number of times of signal wire charge and discharge of a picture display part also 
decreased to 1/16, and it became possible to reduce power consumption substantially. Since 64 
units perform elongation processing of a compressed image display signal in parallel, computing 
speed which performs elongation processing can be made into the abbreviation 1/64 compared 
with a case where sequential processing is carried out. A circuit which generates a high- 
frequency clock becomes unnecessary, and low power consumption of the signal elongation 
processing circuit 62 and also low cost-ization are realized. In [ generally, after performing 
efficient compression do not escape degradation of image quality, but ] this embodiment, A 
picture with good visibility can be acquired in the display panel 63, maintaining low power 
consumption and low cost also in an image display signal with which efficient compression was 
performed, since low power consumption and the parallel-signal processing circuit 36 of low cost 
which restore image quality are provided behind the signal elongation processing circuit 62. In 
this embodiment, power supply voltage was able to be reduced from 3.3V to 1.1V by reducing 
data-processing speed of the signal elongation processing circuit 62 and the parallel-signal 
processing circuit 36 by parallel processing. Thereby, power consumption of a display was able to 
be reduced to the abbreviation 1/8 as compared with a conventional example. It was able to 
reduce substantially also about cost. 

[0073]In the above-mentioned Embodiments 1-3, one embodiment of this invention is 
respectively shown by the above, and the operation of a parallel-signal processing circuit may 
not adhere to this, and may calculate others. Two or more parallel-signal processing circuits may 
be put in order in series. It does not matter although a vector quantization method was used in 
this embodiment also about a compression algorithm used for the above-mentioned Embodiment 
3, even if it does not adhere to this and uses other algorithms. It does not adhere to this about 
composition of a display, and it does not matter even if it adopts other composition. 
[0074] 

[Effect of the Invention]By providing in parallel the digital disposal circuit which improves 
visibility between a pixel signal distribution part and each signal wire by the above according to 
this invention, The circuit for [ as for which distribution and a rearrangement carry out a signal 
at high speed ] having been conventionally needed for the parallel-signal processing circuit 
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becomes unnecessary, Since the degree of parallel of a digital disposal circuit can be enlarged 
and it becomes unnecessary also about the conventional high-frequency-clock generation 
circuit, controlling the circuit addition accompanying parallelization to the minimum, The large low 
power consumption of a display drive is realizable, part mark are simplified further and low cost- 
ization can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the display which carries the display 
driving circuit of Embodiment 1 of this invention. 

[Drawing 2] It is a block diagram showing the composition of the signal line driving circuit 33 of 
drawing 1 . 

[Drawing 3] It is a block diagram showing the composition of the display which carries the display 
driving circuit of Embodiment 2 of this invention. 

[Drawing 4] It is a block diagram showing the composition of the signal line driving circuit 51 of 
drawing 3 . 

[Drawing 5] It is a block diagram showing the composition of the display which carries the display 
driving circuit of Embodiment 3 of this invention. 

[Drawing 6] It is a block diagram showing the composition of the signal line driving circuit 61 of 
drawing 5 . 

[Drawing 7] It is a block diagram showing the example of composition of the conventional display. 
[Drawing 8] It is a block diagram showing the example of composition of the signal line driving 
circuit 4 of drawing 7 . 

[Drawing 9] It is a figure showing an example of parallelization of the signal processing part by the 
conventional method. 
[Description of Notations] 

33, 51, and 61 Signal line driving circuit 

34, 54, 63 display panels 

36 and 52 Parallel-signal processing circuit 

37 Shift register 

38 Analog switch 

39 Line memory 

40 Switching circuit 

41, 53, 64 D/A converters 

62 Signal elongation processing circuit 
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[ 0 0 2 0 ] CCD 4 o Hz. ±Kflaw»ErtticJ:*iHf . M 

MM«£±ff Mf ±H* £ {5 k';S?3«»K£{£jif?- & £ k # 
*X«Ek3:D. *ftfc#->Tiffl«aSr<KWCS&a^ ■ 
{£^fI-^£#E. SiiWir4fcft«>liI»t:o^-cli» 
WWIilBWBfc ttififcl^**±»tfMrJUf *»5 k*4 

-TS. J^®9^IIIR2 3^TI»*a*>+'C* 
tf*ie*JtSlEIB2 3*lt»W-4B 



tb. MWfc*fr^Tfc«&»£<rFS«4£kM:"r* 
[0021 ] *ftfflt*. JJE8!*<Ol81H^»Sfe-t4 1»« 
[0022] 

(4. mjjfa&£vmjwz*ti?tiimmvt>tixmm 
mart&&mmig£.izi5^x. wffi%$mw%mmz 

*ti*tvttm-h 4 ? fc, BS**&9£Jfe?!lfc:#iW- 

mts&w t>titzmm&<?) a ^rat^fflaBBawc&si 

0 . *<0£ k fc4 OiEBW^dESit*. . 
[0023] i^:, #%Ha&*;«KiigKii. ISWfofc 
J:tf^fofc«iWi^tt4»iiTB«*««*4B 

s&oa ^wmnfacmmmznmthwmxftnwm 
mmtzwmm*m^$:MMizm& Lxm^mwrt&m^ 
mmsmizn^x. m&m0ttmamtz*ti*t&tiG 
-r&xotz* smrnmm^m^mnz^-r^mmm 
wmut* mmmm^mmx^m Ltismmmw^ 

&jji%£ztL?tL, mrnxfote 4 vmxfaiz zti?tm 
mLVbtvfcmsmn o %mm%fo<vwm&mzimz 
tvK&m^mzmmLfctox'h'o. -eo^tic4o± 

[0024] $^>(-. *4t<{4, ^wnm^wmm 
wiztsifzmmmmt. Jrti^tioxjjwmmm^ 

B^^S-f-Sr^a&k "*-4BBfc«»*^T<DH«8IHco 
^X . «i tfKWttiS^Hifejfeffl^Tft^ -f /P^wlnl-M 

xos-r s ^ktc4->T. iiA*M#^fi#ra^*rafi[ 

«-f-iKA*B««S«#H<0fi-f«fc:ft|ft"r4«dtk 

•rs. 

[0025] JJEaWtfc J: 9 . HT. *Of^ffl&»IW- 

a. 

[0026] *muz&^xit. m^omuzwmm^ 
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#E • Si^J-ri. *tf>OH!&& t O t f * -I i: # 
[ 0 0 2 7 ] M&SUKfl^cfcUTftSW^ffiSt 

»iwtftT3&*oft Lfcttss-c. wnn&it 
& < mm&foMn^mmim mi* . 

[ 0 0 2 8 ] $ & tc. m^mmSt* . WitPPit:? 4 A- 
[00 29] 

[0 0 3 0] (utmii) Hiii49i«0»ainni 

[003 1] H1C8^T» x-^teilfflcOv-XT^f*) 

ax 3 i3&«aatts<ifcE«SKi3 2{a. ^x-r^rtAx 

3 l*»6<?3lS«a5%«#**i*. £«0£«8«3 2# 
«#»A^UTt««$ilifi^lMB»liI»3 3ti3Un 
^*^3 4<0fl»tRt«ttSivC*>D. ±fc. ^tUSiS 

tt A £ # LTfi-^HiE»lHlg& 3 3 K A* § *ifcH**>i* 

^t^BH^^S flT , SUjV 3 4 CD#B»fc:B& 

[0032] z<7)£ o tc. ttAflH*HiaK3 6*w 
3 6 j; owmu. yj^fsjfe^tmcft o . -e^^ta^x 

**/'C*/u 3 4 o«36rrti«#llBW5fc:«a$^:fi-fl» 



[003 3] n2ttHiaft4*HttBIK3 3«flftS* 
[00 34] H2fci5Vvt, ?ny?'W*A2)IIBfc 

x?- Yjvvxm^xxmctfmmztihm^mm® 

m3 3foCDis7bUi;x?3H&. ?o -y f'WXTJj 
SB^^^n 7 ^^{;i.7Ty7 h Uy'X^ 3 7 
olrffeWSWSiT.. X9- b'Wxm^AJlWtCfrbo 
X?-Y>VVxm*lrl±>'7hl' ! Jxf 3 7f*lSrKiM$il 
TU<. S&fc, H«aE5tfi^A**"eib4fi^«A 
i/yY\si?x9 3i<r&mph<ni&W&vkim£i 
ZtL&&T1-'a7'X4 yf-3 8ti54 >-> * 'J 3 9 fcig 
«3*lT4i»J. ^7M^^*X^3 7O45-ai0aj*iKD*> 
^aj^TIOMfEU fi-*ttAa»&AA3ft*H«* 
*«9*5-f XX^'J 3 9K#fM-4. Ztl^i^ybU 
VXf 3 7 , QT&vyxA yf- 3 8i3 J:V5-f 
'J 3 9fcJ: 9B^fI##iE&#«j£3*U IKffflPflHR 
«W=*ft.WiitJW-4J:3fc:. wmm^m^zttmiz 

[0035] y**V39 bwuxm^Aji&t 

EiflmZtitxJ yf-0»4 0J4afe*HS^*MIB3 

3 6 ^SgJ* L . J^Jfi-9«ffillllK 3 6 T«3l^fi-f-£- 

[0036] z<vmm*7!i&m&3 6tfi&wtztit>D 

4c7)ffl«**fi-^A*^?4 2fc^M$il. M^iJfl^ 
SES&3 6 T-M^Jfi-^rS^RI^ o /cf^ . D/A3 y 
A-^4 1 Tf 4 ^'^;«««^«-i-£T^a^W«« 

^fi^-c^m lt a^ft-f - 1 lx m^o ^JV 3 4 wfi-f- 

[0037] =i!^i6^©T-{i. m^^lV3 4 LTM 
^1 28 0 X 1 0 8 OT'ia5ftc7)PgfSti2 5 6&Pg. 

P~ Afflttftii 6 0Hzm. 
[0038] JJBflhfiiC i 0 s HT, *<0»f^*KW 

s. 

[0039] «-9«B*»6 ^ a -y 9WX&tt} 

i JX5 31\,Zi.->XX*-b> VUXte&mz JK<}QM ^>ix 

j/X-f >y^3 82rli#tCl&f^K®(rLT^<. iix^i? 
n«y^/^XiJ«J:tfx^-h/^x^[sj^tT. S-9IB 
AA^IiiiSfif*«A* $ ft* . £ Ofi-viSAfr 4>A 

$ titzmm^mmmmzwsmm^j: o t ^ * r 

•^n^X^f •yf-3 8S:31LT7-f ^^EU 3 9^k^ffi 
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4>'t/kX<8#a*X-f •y^-0SS4 OfcAlfrSilTgSIttSS 

i ) fc^TWfl^ifflw^bnfca. d/ A3w? — 9 

[0040] dOi 3 fc, afe^Hi^*Blia»3 6 

3 4 OB<MH^A**ii-fcMJ«(=S«t4 i 
fcj: 0 . 09«)3feyiIfi-f*MlllI»t=t5V^-C«MlT*-afe 

i«0#?iJft^S[UK3 

[0041] LtzWiz. *mmmiz&\,*x. m^m 

k }fr<XV} 1/1 0 0 0 tcfiSW & Z fc fc. .Til 
fcJ: 0 . G&fcMfcfcwc 3 . 3VT*ofc«BW£Et 
1. 1 Vt-r&£fc#T'#*:. B&St^fl-^Srtt 

W4 a -y ^fi-f^Hlffi^^t-rs i 

x-Zfz. z<om$k. m^m^wmmsz t it«.x , *g* 

ftBJBa£ft&?*tUlliltt3 6 1/10 

[0042] ( mtmm 2 > n 3 i&EjMtoHHm 2 



^ht*» Os hi t natoftus • mmzmt 

[0043 ] H3fc&wc. fi^msiM 5 1 rt (IZ 
(i. fflifloa*(c»-?v^Tiiinnwi^iw-ii:fe:j:>j*r 

smss 5 2 a*ia«-&fvev^ . z <7>M.mm^wms& 5 

tl-^fcCt^t. £OAAW**^^<o«MBfiHI 

z x~h wmm^m^m^mz&m- h m&mz®&t 

[0044] ^mmmx-a. m^^v 5 At txm 
mm.i 28 ox 1 o8oximmcr>ffimu2 5 6gm. 

*) 8 1' -y MBfl«S%fi^ttffi^* t OSrfflV^. 
7 P-AJBiHWi 6 0 H z T'J> ■& „ 4 . ffilBH&aofc: 

[0045] ioa*a»as»fc:ov^T»iB"f & . 

[0046] HP*>. y *t6k x^ri4«)lRlcMnBM»fr-t 

(R).»(G)»W(B) cD&« (x. y ) fc*Jtt4 
#B*<0S»Jgtif$8£#*f R (x, y) „ f 6 (x, 
y),f B (x. y) (xii0i^l2 79*WS 
$L y<i0#>£> 1 0 7 9 4T'<7>figi:) . y^TfafcroivC 
<7)ffl^3?QSa<0«Sffi$SSrs R (x, y' ) . g G (x, 
y' ) s g B (x, y' ) (y' (i. 0*^2 1 5 94 

h R (x' , y' ) . h G (x' , y' ) . h B (x' , 
y' ) (x' fi\ 0*>£>2 5 5 94T'f^S:) fth 
t. f, (x. y ) fcioivCT!Etf>3$ (R2) 

[0047] 
[»2 3 



'y= 0,2.4 •• 2158 



y = 1.3.5 ••• 2159 

cy-i) 



9r -Joii- f R (x,-V~0 



. N 



[00483 <sc2 ) comnin-ot^k. § 4> 

t> TIECO:* (»3) ^-S^SSr^Td. 



[0049] 
[S3] 
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Y= 0,2,4 • • • 2558 

N 

I i 

V= 1,3,5 • • - 2559 

N 



3C0B13) 



[00 50] (ft3 ) tffcWfcfT^ fflRKyB* 

[00 5 1] ifc. f G (x. y ) . f B (x, y )fcO 
[00 5 2] fcti. A (ft2) *Jj:t« (S3) +fcSR 

CO 

JKI, 



ta tl ii2 i = i t-fhbia (wla) iz*tm&*&& 

it LfcffiO i #B fc» I/O** . 
[00 53] 
[»4] 



0(t) = /2Y(-3+2/2) 1KI (/)(t-k) ••• 5£C»4) 



t=i/2Ci=-N,- • ,0, 



0(t)= 



[0 0 54] =5ri3. *W»»Bfc:*SVvc v JJE* (ft 

2 ) fcit^ (ft 3 ) tcfcwt, ffl^lttlRaJNKfi 

[0055] m4tem3<vm j zmm)\3®5 Kom&z 

^•T^n >y ? ETC* 9. 122 t • 

[0 0 56] H4£fcV*T, v+®R4 0*%«$ 

A3WN*-^5 3(CggE$it, ;<0D/A3V>\'-^5 

3 O^-ai^SJi-fiX'PiT^^*^ 5 4 ^®{£SUKfi# 

-f ^ * u 3 9 i 9 £fc:*j Ltz— ^^m. J ^(r> : f : J^tv 
MflHg-WBHEIB 5 2 THS UTUBBMItff v\ r ^* 

* ^ r o fwrnm^m^zim l t ^ 



N) 

'^(t+f) 2 



1 



3,2 



2<t< 2 
Other range 



[0057] ISSM&tzt 0 , *<0lWt«)St 
5. 

[0 0 58] (i-f-HB^A,^o-y^yNVPX^A^J 
3*U ^7hl^x?3 7#i!jfmiiK&S. g&fc, 

3 7 izX iU h>^X(±&S£J«tf5§£>;h. 

tv^, ^7M^^'x^3 7w=s-aj^iiD*^)ii<j:tt}* 
izmffimiztox^hT-rurn 7f3 8^iL 

T. 7 4 >* ; E , J3 9< l ZftmZtlX^<. — *¥?£36l£ 
fl^MtRSi*®-**^ y> * U 3 9 fc A* £*U> fc , 

*U -v *EIK4 0 Map3i#lBfc:& 0 . 5 4 yx* 'J 
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3 9 iz^t t>tiT ^tcWi&m*m j %ii&F\m^!>mi£\8& 

5 2K<KM£ii.l>. CL<7)£ d ICLT. -^j&SIMHS 
£5* ^ *iT # fcB«*KSfi^ti . M?iJm#«SI0K 5 2 

^t±el^ (Sc2 ) fci^ (Ht3 ) t^-rs^a 

5 £51 LT^i^^S 4<0#B*fcA;>J§ixTB®3l 
[00 59] LfctfoT. ^SOBBSrcUL M^Jfl^-ja 
^Tifr 1/10 0 0 lzmiit& ZktfX'Zfz. ZtllZk 

mmuz&^x3. 3vx'$>ifzmmm&z i . i 

~?fz. ztLiz**). m^w<rmmm-tiitz hizit-a 
[oo6o] < rntmm 3 > n s \ttmi<nmmm 3 

[00 61 ] 05 fctil-vc. ffi8t$fi^B««^iW 

ams& 3 6 ^t v . 
[0062] xmtmmx'tes m^^ive 3 1 ltb 

Slffcl 280X1 0 8 0T'lBS^iS{i2 56gpg» 

yv~j^m^mteonxX'hh. ttz. b<s^ 

[0063] JilT, EiiT/lo*'JXA<r>iftg£*rf . 
[0064] tr. ffi4 x«4 = 1 6lf<^/o >y ? £ 
*31-r^>l 6&7C"<.? WUX = (x 0 , xi, x 2 - 
xj 5 ) : ?tbmMZtlXU2,2 5 6MV>l 6&7t3- 
F^? WUC k = (c 0 , c lf c 2 - -c 15 ) (flU k = 
0, 2, -2 5 5) cr>k'tllZ&t,%:\,^$: 2-0(?y<>? h 
/KX-CJ (a^lEJSIS (xi-Ci) MfflL. i = 
0. 2, -15) SrH-^-rS^fctCiO^S. <J:tC. 
*fci£vv3— K'C^M'T'l 6S*l^^h;^3fi(K-r 
4. LfcjPoT. 1 6Ifx8 = l 2 8h'7 h?)B«tf 
f8J22 5 6^1<0rj-F^ b;^igiJt5^8h'7 
hcO&KJ:»9«$ix.g>,riK3:'9. 1/1 6?>ffi{§£ii 

[0065] m6iim5cr>m^wmm®s&6 lnmwiz 



[0066] H6ttJ^T, *4 -yf-[HlS§4 OtfffiRS 
ixl>«-§#ft«M[IlS86 2. <I4>«#<WW!yiigK6 2 
*«SR«ii«*W«^«ffilliI»3 6liD/A3yA'-^ 
6 4l,zm%iZtl. C\cr>D/A-3yj-{-?6 4<7>&iiijim 
{t^tt^tim^^Vb 3<7)M«^fi^-A^I^6 5 
IZteWtZtlXte*) , ;M -y^mf?& 4 0 li 54y**V3 
9 i 0 ta* Lfe-^^EK^x ^^;PH«8iffi^l-f- 
£«-^*#UI[IIS&6 2fcS£ML. _tfSLfc77l^l) X 

a kt eis £ tut ffl^^it-^ * 6 2 

Tfi-*HW*LT7CfcliL. §^ £*i£M?!HaJBPi 

0g& 3 6 ^jfejofc^ss l , §mG*9sm®m 3 6 r-s 
lt. j a xn&m&f&ftzm^xmmzzm-tztz 
Mz^mfctmzmK T^^)vmm.^m^Ti-u 
^mmm^m^z^m l x t^m^ t lt«^n-*^6 

4. 

[0067] limmzX K) . tJLT. *^>»f^*tlW 
5. 

[0068] ff-f^B^ii>^0>y^yNVPX^'A^ 
: JX 9 3 7 IZ «t -o T ^. 9 - h WP^iiacStC JH<JGH htl 

n . y wuxt> i txx ^ - h >» wp^. (c mm lt . m^- 

■9«A*»4>A*$^ffi»ii«a*fi-9li» JH(cf»f|E 
^^-^TV^T^-nT'X-f -y^-3 82-3lLT. 
^t'J3 9^E$ixTVK . -*T56(E»^B« 
Silfi^'f >-p<^ U 3 9 tcA^J?ix4 fc , fi-^SE 

St^r 1 ), >-^^U3 9^Si.^iiTui,M#^ 

ffi#ii«#««j!!ffliiaa6 2-Ncas$*i.*. coiat 

LT. 5 A V* 'J 3 9 i 0 -jjc^Fjfetett^ttfcCai* 
ixT * ^ffiffil5««^S-^{i . m-^#««MlHl8§ 6 2 

[0 06 9] <l-^#«MSIsIK6 2^. 2 5 611 

B^^i-^-^KT^Ba^. w-h^^mumz 

MLT3 2 0{1A^?^S. m*7i$mm\sl8&6 2l±. 
64lleDa--.y h^J: KlffitfLZtiXtS*). #a^ 7 Hi 
fi#«^'C*;l'6 3^^ft^-A^J^2 O^lcfflS-T-S. 
f-9. W*>. 4X4 = 1 6Wm7n-y?5m#z:}Sm 

•thZoizmsLztix^z. zcom^w^mmme2 

CD 6 4 loa- >y h teMMlzWlft L , -y h l*IT 5 

fflOBSrD-y^^fL-fflA^-F^^ b;U$-^L. 

K^-T44x4 = i emm^coa-Y^ y>i<*nh. 

[0 07 0] L*>L. ±3£TiVzf>)XMzZ*)&m/W 



(9) 



#1^9-3439 5 



[0071] t-r . ft^#^^aaiHis&6 2 tTttjaas 

*U i^M^Jfi-^35tS[HlSS3 6fcT±l£^ (&1 ) fc* 
^¥»fl2QS#Sai#» 1 IZTjk-tX o t^f^AJ 
SSHP6 5te**L'CJfeJ!fc:fT*>i'U *«*y-f XS6**«Bs 

-1^. m^Wm^rit. D/A3 

;P6 3 co#BSKA;ft$ftTB®^§*i.S . 

[0072] ^mtmmza^x. musmm: v. 

m$m<r>i/isx'hh. Lt^t, b« 
*^a5^fi-§-iS5EScm[iis & 1/1 6izw&L. 

ixtzwm^m^wMJtmz 6 4 fio^- >y h ictm 

*§^£Jt^T*!>l/6 4 t-t&ZbtfTZZ. 

$ix&. Hftt, KaWwffiBfcfrofcflL B 

^fts@K6 2comzwm<7)mu£'<Tdi&mmmj]fr^ 

J^&^ffl^^fctutBfli^i^-fcfcv^T kffiigg 
«a*»offi3.xi-*li»U;£*. St^*/l-6 3fcfc 
wc«Btt*>a#*B«*»4 - fc 5 . 
■tfi^Ttt. {I^ft^H^6 2fcJ:t/&3WI^M 

fctJtoT, WWEES3. 3Vj&»&1. lVM:fia 

(i. ^*MtJtSLT, mi/siz&m-tzzk&TZ 
fc. Sfcicti, axb tot ^X l>±miz%M-t& Zttf 

[ 0 0 7 3 ] JjLtteJ: 9_kffiWeB!tt l~3Cfc 



m?mw:<vffimz^xi>ztii,zztib 

[0074] 

sr jwifc:»tt4 c t iz x o . zmm^wmmmz 
<zmk siren*;, nhmzm^zjffl ■ sew 

tti. mkcommfefvyfrnnsimzi^xi* 

{Sri* Mt£ggS!-f S i k#T'# l> . 

[Hi ] *»)9Q^lQ£NMII&«ltU 
*^Sco1f JfcSr^rf /n y ? HT"$> & . 

[02] Hl^#BTO3K3 3<^j££jjc*-7n.y 
?0-C&S. 

[03] *m&mffi&M2<7Mx$m\Bimt:imLtz 

[ H4 ] m 3 Wft^lBK)[lIS& 5 1 <0«fi£^ ^-T^o y 

tmx-foh. 

[05] *^BB<^6t»SI3co«^iEa!iI5lS=&^SLfe 

[06] m^<nmmmm&f> \ <nms&m-t-7v«, 
tmx-foh. 

[07 ] Sawj^KoMM^Stro >y ^0T-S> 
5. 

[ 0 8 ] 0 7 ^g^«g»|l|K4 «?D«flE«* O y 
^0T'fel). 

[09] m^^mz^h^wm<r>m\\t<r>-mk 
m-tmx'foh. 

3 3. 51. 61 ft-^t§yigKj0&& 
34, 54, 6 3 m^^)V 
3 6. 5 2 M?iJfi^^raHI8S 
3 7 

3 8 7tn^>f -yf- 

3 9 vAv^^y 

4 0 X^f -yf-EIK 

41. 53, 6 4 D/A3>A-^ 
6 2 ft-f-ffftMSEUSS 



(10) 



WHPF9-343 9 5 



[011 



[B2] 



32 
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33 
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35- 



34 
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32 



51 



52 



55^ 



31 



35- 
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£ 
ft 

0 
ft 



54 
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[05] 



[06] 
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SB 



65- 
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en 
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"31 



D/A 



I 



63 
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[08] 
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